created under the sea), the interaction between water, soil and rock (depending on the type of rock and its weathering) and the time of contact between water and rock (the longer the time, the greater the possibility of brackish water in the geological formations). Of all the groundwater considered to be of good quality for use in human activities, a part is now contaminated by human activities.
It is known that groundwater is naturally protected from contamination much more than surface water. During the infiltration process, the interaction and the filtration processes of the soil and weathering materials of the rock matrix filter and retain a part of the contaminants. After entering the aquifer, the permanent interaction, the filtering capacity of the aquifer, the chemical and biological degradation of some pollutants is also important. But, in the end, if an aquifer is strongly contaminated, it will be much more difficult and expensive to remediate than the surface streams.
RECOMMENDATIONS FOR THE FUTURE
Groundwater has a regulatory role in the water cycle. Its capacity of resilience, its natural defences against pollution, the timings of its flow and the huge capacity of storage of some rocks make groundwater a vital part of the water cycle which needs protection and intelligent management. The actual threats to groundwater resources often result from the ignorance of the functioning of groundwater systems by decision makers and managers, and the poor representation of groundwater specialists in the world of water management. The threats to groundwater involve its uncontrolled abstraction and use, and the contamination of the resource. Groundwater needs:
• Monitoring: in most of the aquifers in the World, groundwater monitoring is still deficient; water levels and chemical monitoring are essential to understand the behaviour and degree of human impact on groundwater resources. • Protection: depending on the type of aquifer and its geological cover, the activities at the surface must be controlled; special attention to dense urban concentrations, agriculture and heavy industry (contamination and overexploitation); protection of recharge areas is essential, and also the correct management of coastal areas to avoid saline intrusion; with a few controlled exceptions, abstraction must never exceed 80 to 90% of the annual infiltration rate, maintaining some resources to sustain the environmental needs.
• Remediation: for already contaminated aquifers, studies must be made, the pollution origins controlled, and remediation measures taken, all combined with strong surveillance through specific monitoring.
• Integrated management: groundwater and surface water must be managed together, as two parts of the same cycle; in hot climates surface water can have major quality problems during the hottest months, but the aquifers, maintaining a much more controlled temperature, can be a solution for water supply during the hottest months; surface water can be used more during the rainy season, when aquifers are recharging.
• To be recognized as a vital resource for the environment: as a regulator of water flow, groundwater discharge to springs, rivers, lakes or even to the sea, creates the conditions for the survival or reproduction of numerous plants and animals, forming sometimes specific and important ecosystems essential for the survival of many important species in the World.
• To be involved in the environmental education: education is the basis for a better future in all aspects of life, but groundwater has been neglected or even forgotten in many water-related campaigns. Groundwater is essential for life, be it the life of animals, plants or human beings. Knowledge is basic to protect, manage and preserve.
